An experiment as conducted at Bangladesh Agricultural University. Mymensingh in poly bags under glasshouse condition during October 1997 to March 1998 to know the effects of different water levels at different growth stages of four selected chilli accessions viz., C-027l, C-0272, C-0275, and C-0277. Six water treatments viz., watering once everyday (W 1 ), watering twice everyday (W 2 ). watering at 4 days interval (W 3 ), watering at 8 days interval (W 4 ), watering at 16 days interval (W 5 ), and no watering (W 0 ) were tested at three growth stages viz., Vegetable stage (S 1 ), Flowering stage (S 2 ), and Fruiting stage (S 3 ). The accessions of chilli were selected from the results of a previous experiment where ten accessions of chilli collected from Spices Research Centre (SRC) of Bangladesh Agricultural Research Institute, Joydebpur, Gazipur were used. The primary selection was made on the basis of their tolerance and susceptibility to water stages. The results revealed that all the studied parameters viz., plant height, canopy diameter, root length, root volume, no. of fruits per plant, fruit length, fruit diameter, individual fruit weight, no. of leaves per plant, leaf area per plant, fruit yield per plant, leaf dry weight, stem dry weight, root dry weight, fruit dry weight per plant, varied significantly among the accessions under different water treatments at different stages of growth. Out of four accessions, C-0271 and C-0277 were found as water stress tolerant and susceptible, respectively.
Introduction
The genus Capsicum has to commercial species viz., Capsicum annum and Capsicum fruitescens which are commonly cultivated in Bangladesh. The chilli farmers in Bangladesh cultivate their crop mostly under rainfed condition (Hossain, 1990) . Irrigated chilli exists only in a few localized commercial spots. So, it is very important to have some cultivars with good yield potentials that can be grown under rainfed condition and/or under partial irrigation. In Bangladesh, farmers grow many cultivars of chilli. Investigation is needed to find out chilli cultivars that have tolerance to stress from both deficit and excess soil moisture. These selected cultivars are expected to exhibit characteristics to withstand the above moisture stress situations. The present experiment was conducted to identify water (moisture) stress (deficit & excess) tolerant varieties of chilli from the existing chilli cultivars in the country. The specific objective was to find out the effects of different levels of water at vegetative, flowering, and fruiting stages of chilli plants on the physio-miorphological and fruiting characters of four preselected accessions of local chilli cultivars being used by the farmers of Bangladesh.
Materials and Method
The experiment was set with the plants growing in polybags in the glasshouse of Bangladesh Agricultural University, Mymensingh during October 1997 to March 1998. Four accessions of chilli viz., C-0271 (V 1 ), C-0272 (V 2 ), C-0275 (V 3 ), and C-0277 (V 4 ) were selected for this experiment from a study with ten accessions. The accessions were originally collected from Spices Research Centre of Bangladesh Agricultural Research Institute (BARI), Joydebpur, Gazipur.
Water treatments
Six water treatments were, W 1 = watering once daily, W 2 = watering twice daily. W 3 = watering at 4 days interval, W 4 = Watering at 8 days interval, W 5 = Watering at 16 days interval and W 0 = no watering (control).
Growth stages
Three growth stages were, S 1 = Vegetative stage, S 2 = Flowering stage, and S 3 = Fruiting stage.
Determination of poly bag capacity of moisture and application of water treatments
Poly bag capacity (analogue to field capacity) of the growing medium was determined so as to maintain optimum and uniform moisture level particularly at the time of seed sowing. To determine poly bag capacity, randomly selected 3 bags from each replication were evenly watered until water leaked through the bottom. After 8 hours of drainage, sand or compost samples were collected in soil core and oven dried at 80 (for 72 hours. The moisture contents of the samples were determined and used in determining the poly bag capacity of the total preweighed growing medium of the experiment. Different water treatments were imposed according to the moisture levels on desired in the experiment. The watering was stopped one day before imposing of water treatment. Before every time of water treatment application, an estimate was made by randomly selecting three bags of each treatment and watering them slowly until leaked from the base. After two hours of drainage, the leaked water was measured and subtracted from the original volume applied and considered it to be the optimum bag capacity and that volume was given to all other bags of the same treatment (Hamid, l993) . 
Soil medium and seed sowing
The poly bags in each block were arranged in North-South rows for proper sunlight absorption. Each bag in the experiment was watered to bag capacity level one to two days before sowing of seeds. Following emergence, bags were watered as and when necessary before imposition of water treatments. Poly bags of 30 cm x 20 cm size were filled in with a mixture of soil, sand, and compost in equal proportion (Muthukrishnan et at, 1983) . Six seeds were sown in each hag and after germination, seedlings were thinned to one for conducting experiment. N:P:K fertilizers @ 250:160:250 mg were applied in each bag after 10 to 15 days of treatment imposition (Anon., 2005). Fertilization was followed by irrigation.
Results and Discussion
In the experiment, the excess water treatments, W 1 and W 2 and the deficit water treatments, W 5 and W 0 were considered as water stress treatments, while W 3 and W 4 were considered optimum and semi optimum water level treatments, respectively. The individual effects of accessions, growth stages, and water treatments are shown in the Table 1 , 2, and 3, respectively.
As seen from the Table 3 , the individual effects of water treatments have large influence on the physio-morphological and yield characters of chilli accessions, the water treatments, W 3 and W 4 produced higher values and W 1 , W 2 , W 5 and W 0 produced lower values of all the parameters studied. This indicates that W 3 and W 4 produced no or non-harmful stresses, whereas, the others produced yield reducing stresses. The combined effects of chilli accessions, growth stages and water sequence are shown in Table 4 . The Table reflects the similar trend as that produced by the individual effects of water treatments. The domination of water treatment effects is very clear from the values shown in the Table 4 for all the physiomorphological and yield parameters studied. Here, the water treatments W 3 and W 4 produced the highest and the second highest values of the parameters, respectively. On the other hand, the treatments, W 1 , W 2 , W 5 , and W 0 , produced lower values of the parameters in combination with chilli accessions and growth stages.
The above stated results indicate the non-stressness of the water treatments, W 3 , and W 4 and stressness of the treatments, W 1 , W 2 , W 5 , and W 0 , respectively. This fact became true for both individual effect as well as combined effect of chilli accessions, growth stages, and water levels. The number of leaves and leaf area per plant are found small in deficit moisture treatments, W 5 and W 0 and excess moisture treatments. W 1 and W 2 (Table 3) . reported fewer leaves per chilli plant with the drier treatments. Lower leaf area of chilli varieties with drier treatments was observed by Beese et al. (1982) . So, the present findings on the number of leaves and leaf area per plant are in agreement with the above findings. The plant height, root length, root volume, leaf dry weight, stem dry weight, and root dry weight were also affected by the water stress in plants. Beese et al. (1982) reported reduction in final yields of above and under ground plant parts in chilli due to moisture stress effect. Many researchers have found lower values of many growth parameters including dry weight of different plant parts resulted from water stress (Ayob, 1986; Moshrefi, 1985: Hedge, 1989; Smittle et al., 1994) . The present findings reflect the substantiality of the results when these are compared. The total dry weight reduction are in fact due to the reduction of growth relating parameters like leaf stem and root of chilli plants. The water treatments in combination with growth stages and accessions gave the similar trend as that of their individual effects on the growth parameters ( Table 4 ).
The number of fruits per plant, fruit length and diameter, individual fruit weight, fruit yield per plant, and fruit dry weight per plant were affected by the water stress of either deficit or excess conditions (Table 3 ). The lowest values of these parameters were produced by either deficit or excess water treatments. Techawongstein el al. (1992) reported that in chilli, the number of fruits per plant, fruit length, and diameter and individual fruit weight have been found to be less in water stressed plants than those in optimum level of water. Hedge (1989) observed the adverse effect of both excess and deficit soil moisture on the fruit yield of chilli. Lower fruit yield in chilli was also reported by Ayob (1986) with excess and deficit soil moisture. The growth and yield of chilli showed declining trend with higher levels of irrigation (Sadykov and Mikhoet, 1981) . So, the present response of physio-morphological and yield contributing parameters to the excess and deficit water treatments are in agreement with the previous works.
Under the combined effect of three factors-accessions, growth stages, and water regime, the number of fruits per plant were found sensitive to excess moisture condition at vegetative stage (seedling stage). The leaf, stem, and root dry weight subjected to stress at the seedling stage of chilli accessions were found lower than that subjected at the matured stage (Table 4) . Techawongstein et al. (1992) observed similar result with the same parameters. The stress, developed in plants after imposing the treatments markedly suppressed the vegetative growth and the plants became stunted. Although the yield was observed to differ significantly among the accessions due to stress at all stages, the number of fruits was more affected than the individual fruit weight When the stress was given at older stages, the reduction in yield had not been found so high (Table 4) . Techawongstein et al. (1992) reported similar observation on chilli. According to them, the plants suffered from deficit water at the vegetative stage produced less number of fruits and those suffered at the matured stage produced less fruit weight. The reduction in number of fruits in the vegetative stage resulted from poor flower bud formation and poor development of fruit. The reduction in number of fruits was, however, compensated by the increase in the fruit weight to some extent. The decrease in fruit weight in the matured stage in stress treatments might be due to the competition between vegetative and reproductive organs which reflected on the yield. Because, in indeterminate crops, vegetative growth and reproductive processes occur concurrently and overlap. So, there arises a competitive situation between vegetative and reproductive organs (Beeg and Turner, 1976) .
The accession V 4 gave the highest value for all the parameters in combination with all the water treatments (Table 4 ). But only deviation was root length which was in second position for all the water treatments. It may be due to the tendency of roots in searching of moisture due to mild stress situation with W 4 water treatment. Here, the highest root length producing accession was V 1 , which was also selected as a water stress tolerant accession. But small difference in root length could not influence any one of the parameters. The best performance of the accession V 4 with all the water treatments including stress treatments proved its tolerance to water stress. On the other hand, the accession V 2 produced the lowest values of the selected parameters in regards to watering sequences and growth stages. The water treatment W 3 at all the growth stages in combination with the accession V 1 produced the highest values of all the parameters excepting root length (Table 4 ). The two stress treatments. W 5 and W 0 in combination with the accessions produced lower values of all the parameters at all growth stages indicating water stress in them.
The excess water caused lower yield in chilli as reported by Wankhede and Morey (1984) . The combined effect of S x W y V z produced significant difference in results for all the characters (Table 4 ). The selected susceptible accessions (V 2 and V 3 ) produced lower values than those of the selected tolerant accessions (V 1 and V 4 ) in all combinations. The water treatment, W 3 always gave the highest values of the parameters indicating that the optimum irrigation level was at 4 days interval for chilli accessions. The treatment, W 4 , in most cases, followed W 3 . The stress treatments of W 1 , W 2 , W 5 , and W 0 always gave the lower values in combination with other factors.
In the case of individual fruit weight, accession V 4 produced lower values than the susceptible accession V 3 in combination treatment of S 1 × W 0 ×V 4 , S 2 ×W 0 ×V 4 , and S 3 ×W 0 ×V 4 (Table 4), but there was no influence of it in the fruit yield per plant. So, the difference was negligible.
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Fig. 1. Total dry matter content of four selected chilli cultivars treated under SxWxV treatment combinations
The total dry matter content was higher in the accessions V 1 and V 4 and lower in the accessions V 2 and V 3 . The graph (Fig. 1) gave the justification for their identification as the water stress tolerant and susceptible accessions, respectively. The graph showed total dry matter content after water treatment application. On the basis of highest and lowest total dry matter content, the accessions V 4 and V 2 are selected from this study as water stress tolerant and susceptible accessions of chill, respectively.
